The study is based on mating fashion of line × tester and its relative analysis to exploit the heterosis, proportional contribution of diverse lines, testers, their interaction and gene action in cross combinations of different corn genotypes under different water regimes. Total 12 parents comprised of eight lines and four testers; crossed to produce 32F1 hybrids. Parents including their hybrids were evaluated in CRD with three water treatments under controlled conditions with three replications in two seasons. Heterosis, percent contribution of lines, testers and line × tester interaction and gene action were studied for the traits i.e. ear leaf area, number of kernel rows per ear, 100 grain weight, biological yield, vegetative dry matter and anthesis-silking interval. Variable heterosis both in magnitude and direction was observed. Both additive and non-additive gene effects have role in the control of anthesis-silking interval; whereas non-additive gene effects were observed for ear leaf area, number of kernel rows per ear, 100 grain weight, biological yield and vegetative dry matter. However100 seed weight was mainly affected by dominance effects under this study that helped for the selection of parents to be used for the development of synthetics and hybrids durable for different water regimes.
Introduction
Food security in the world is challenged by increasing food demand and threatened by declining water availability. This water crisis is a severe threat for sustainable agriculture, particularly in Asia, where irrigated agriculture accounts for 90% of total diverted fresh water [1] . Due to rapid increase in population of developing countries, the demand for food is increasing with every passing day, and this pressure for high food demand will continue for next three coming decades. [1] . There are many constraints in corn production especially in developing countries like Pakistan, including different kinds of biotic and abiotic stresses. Biotic stresses include pathogens, diseases and bacteria [2] and abiotic stresses include salinity, fluctuating heat pattern, temperature variations, high pH, metal toxicity and water stresshaving detrimental effects on plant growth and yield [3] .Corn a C4 plant is an efficient user of water and highly responsive to water shortages [4] . Heterosis and combining ability is pre-requisite for developing desirable corn hybrids [5] . Combining ability is a measure of additive gene action [6] while specific combining ability (SCA) is due to genes showing nonadditive effects [7] . Genetics use for the development of drought tolerant plants is an important for yield stability on global bases [8]. In conventional breeding methods, genetic variability against drought tolerance can be identified and introduced through different mating techniques to develop cultivars with good agronomic traits [9].Thus selection of parental lines is essentially based on general and specific combining ability. Therefore a study was made to investigate different parents and their crosses under different water regimes in Line × tester analysis, proportional contribution of lines, testers and line × tester interaction, nature of gene action and direction and magnitude of heterosis to obtain reliable genetic information of grain yield and their related traits in corn breeding program. So this information helps the plant breeder to construct the breeding strategy under water stress conditions [10] . Materials and methods Total 44 newly developed genotypes including 12 parents and 32 crosses were sown in the polythene bags (45 × 30cm) filled with mixture of soil (Soil, Silt and organic matter, in equal amount) having (pH 8.2 and EC.0.4) under three water treatments: Water treatment1 T1 Eighty percent (80%) of field capacity Water treatment2 T2 Sixty percent (60%) of field capacity Water treatment3 T3 Forty percent (40%) of field capacity in wire-house of Department of Plant Breeding and Genetics, University College of Agriculture, Sargodha, Pakistan. Recommended agronomic, cultural and plant protection measures were kept uniform to all the three sets of experimental units except irrigation water. Insecticide was applied to control the insect attack. Two factor factorial triplicate randomized complete designs were followed. Each genotype was sown in three lines per replication per treatment in two seasons during spring and autumn seasons. Three water treatments were applied following [11] .The Average maximum and minimum temperature of 100 days of Season 1& II was depicted by (Figure 1 & 2) respectively. The different traits data were recorded at maturity (Table 1 ). 
Results
Analyses of variance for per cent contribution of lines, testers and lines × testers interaction and gene action for number of leaves of maize genotypes in 8x4 line × tester cross in contrasting water regimes under controlled conditions for season-I and II. (Table 2) In season-I, heterotic manifestations in 32 corn genotypes for ear leaf area, number of kernel rows per area, 100 grain weight, biological yield, vegetative dry matter and anthesis-silking interval were measured under water treatment1, 2 and 3, (Table 3) (Table 4) , proportional contribution of lines for the traits ear leaf area, lines for number of kernel rows per ear, Line × tester interaction for 100 grain weight Lines for biological yield except in season-II where Line × tester interaction for the biological yield, Lines for vegetative dry matter except in season-II where Line × tester interaction for vegetative dry matter and line × tester interaction for anthesis-silking interval and in season-II, lines for anthesis-silking interval contribute maximum in the total phenotype. Under water treatment 2 and 3in season-I, proportional contribution of lines for ear leaf area, lines for number of kernel rows per ear, Line × tester interaction for 100 grain weight, Line × tester interaction for biological yield, lines for vegetative dry matter except in water treatment3, Line × tester interaction for vegetative dry matter and Line × tester interaction for anthesis-silking interval had more contribution under water treatment 2 and 3. In season-II, proportional contribution of lines for ear leaf area, Line × tester interaction for number of kernel rows per ear, Line × tester interaction for 100 grain weight, Line × tester interaction for biological yield, lines for vegetative dry matter and lines for anthesis-silking interval shared maximum in total phenotypic variance. Dominance variance, additive variance and potence ratio for the traits ear leaf area,100 grain weight, biological yield, vegetative dry matter and anthesis-silking interval (Table 4) under three water treatments in season-I and II, over dominancewas observed for all these traits under these water conditions in both seasons except for anthesis-silking interval in season-II where over dominance was observed under water treatment 1and 2 but partial dominance observed for anthesissilking under water treatment 3. 
